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Abstract: The Climate Pact and the European Green Deal constitute the main components of the
European Union (EU)’s climate change policy. Energy transition, that is, transformation to a zero-
carbon global energy system, is one of the main pillars of climate change mitigation policies. This
transformation, coupled with the empowerment of individuals within the energy system, shifts
citizens from their roles as customers towards a more active role. Within this framework, energy
communities stand out as significant facilitators for the participation of individuals and communities
in the energy system, promoting self-consumption and contributing to the social acceptance of re-
newable energy initiatives, among other direct and indirect benefits. The main directives introducing
energy communities into the EU legal system are RED II and ED 2019. This study, conducted as a
part of a Horizon 2020-funded eCREW project, assessed the adaptability and implementability of
these two directives within national legislation, along with the associated legal and administrative
frameworks, utilizing evidence from Austria, Germany, Greece, Italy, Spain, and Turkey. The com-
parative analysis also enhances the understanding of the concept of renewable energy communities
and citizen energy communities, both in the EU and in nonmember countries. The results of the
analysis revealed that none of the countries studied had yet completed the process of harmonizing
their legislation concerning energy communities.
Keywords: climate change; climate pact; European Union; Green Deal; energy communities; RED II;
ED 2019
1. Introduction
Climate change is one of the main global challenges of the contemporary era. Fossil
fuels are still the most commonly used energy source, accounting for around 80% of primary
energy generation, and GHG (greenhouse gas) emissions constitute a major factor in climate
change. In an attempt to slow or mitigate the effects of climate change, governments are
seeking guidance on adopting policies and action plans, such as through the international
Paris Agreement, the European Union (EU)-wide Climate Pact, or the European Green
Deal [1]. The latter targets zero net GHG emissions for Europe by 2050 [2].
A major pillar of climate change mitigation is energy transition, which means trans-
formation to a zero-carbon global energy system. The scope of energy transition also
covers the transition to a low-carbon economy and society in which renewable energy
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systems are of particular importance [1,3]. The three main focal areas of energy transi-
tion have been identified as smart energy systems, market mechanisms, and policy and
information technology support [4]. Climate-related and energy transition targets are not
the sole responsibility of governments; carbon-emitting industries are expected to take
action in order to decrease their impacts, and citizens, to adopt more climate-friendly
lifestyles. The transformation of the energy system as part of energy transition, along with
the empowerment of individuals, shifts citizens from their long-assumed customer roles
to more active roles, such as prosumers [5]. In Europe, by 2050, more than 260 million
citizens are expected to become players in the energy market as prosumers, accounting for
45% of renewable energy generation and thereby becoming a major component of energy
transition and climate change mitigation [6].
Within this context, energy communities play a significant role in facilitating citizens’
participation in the energy system. In energy communities, a new concept, citizens and
enterprises join forces in collective energy initiatives, generally aiming to produce mem-
bers’ energy needs using renewable sources. The energy market structure, as well as the
associated legal, administrative, and social infrastructures, are among the main factors
facilitating the establishment, operation, and development of energy communities.
As well as contributing to energy transition, energy communities also offer an avenue
for the active participation of individuals and communities within the energy system.
This allows individuals and communities to organize themselves into energy initiatives,
which promotes self-consumption. Moreover, energy communities contribute to the social
acceptance of renewable energy initiatives [7]. Individuals and communities also enjoy the
direct and indirect benefits of energy communities, such as lower energy costs, incentives,
supply tariffs, higher energy efficiency, and reduced consumption. The formal aspect of
energy communities supports communities’ involvement in business activities by corporate
energy market players. Energy communities also enhance the implementation of demand
response schemes and energy storage technologies, thereby contributing to energy systems
and their flexibility and reducing the capacity needed.
The EU has taken significant steps in terms of establishing the legal framework for
initiatives such as energy communities. The Clean Energy for all Europeans package
(CEP) of 2018 [8], regarding the redesign of the electricity market, involves specific refer-
ences to energy transition as well as relevant community and citizen activities. The CEP
paves the way for individuals to participate in electricity trade through roles including
prosumers and energy communities. CEP allows individuals and communities to generate,
consume, share, or sell electricity and mandates that the member states take necessary
actions towards a more flexible and competitive electricity market that is also customer-
centered and nondiscriminatory [5]. Member states are expected to transpose and adopt
the CEP into their national legislation, specifically, the Renewable Energy Directive (RED
II) 2018/2001/EU [9] and the Energy Market Directive (ED 2019) 2019/944 [10]. RED II
introduces the concept of renewable energy communities (RECs), and ED 2019, the concept
of citizen energy communities (CECs).
The main determinants of the implementability of energy communities are the legisla-
tion in a country and the state of adoption of RED II and ED 2019. However, RECs’ and
CECs’ feasibility and implementability are also impacted by uncertainties in legal and ad-
ministrative infrastructure, challenges with bureaucracy, technical capacity, administrative
departments’ skill and information levels, the structure of the energy market, the maturity
of the electricity market, and tariff schemes.
To this end, this manuscript presents the results of research conducted as a part of a
Horizon 2020-funded eCREW project under Work Package 5 that aimed to contribute to
the literature related to the status of RED II and ED 2019 in national legislation, along with
the associated legal and administrative frameworks and other relevant factors, utilizing
evidence from Austria, Germany, Greece, Italy, Spain, and Turkey. The research showed
that on the one hand, not all countries have yet introduced RECs and CECs into their
legal frameworks, and on the other, opportunities to form energy communities already
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existed before the directives came into force. It also became apparent that not all countries
have yet completed the rollout of smart meters. This contribution provides an actual and
transnational review of six national regulations for joint generation of electricity in the
framework of energy communities.
Energy markets vary in size and maturity and have different levels of capacity and
capability to transpose the directives into national legislation. In addition, directives
stipulate the mandatory objectives for each member state, which could result in differences
in national implementations. Therefore, an assessment of this diverse set of countries can
create a greater depth of understanding of the concept of renewable energy communities
and citizen energy communities in the EU and nonmember countries.
The article presents the literature review in Section 2 and the three-phase approach to
the research in Section 3. This is followed by analysis of RED II and ED 2019 in Section 4
and the concept of energy communities in Section 5. Section 6 deals with the current status
of the adoption of RED II and ED 2019 into the national legal frameworks of the six selected
countries. The conclusion of this manuscript is presented in Section 7.
2. Literature Review
The decentralization of the energy market entered the European agenda in the
1990s [11,12]. The first energy package of the EU, adopted in 1996 (Directive 96/92/EC),
contained provisions for the liberalization of the energy markets [13]. The Directive permit-
ted third-party access and functional bundling [14]. The second energy package, adopted
in 2013 (Directive 2003/54/EC, Directive 2003/55/EC, and Regulation (EC) No 1228/2003),
aimed at securing the independence of market regulatory bodies and competitive retail
market [15]. The third energy package (Directive 2009/72/EC, Directive 2009/73/EC,
Regulation (EC) No 713/2009, Regulation (EC) No 714/2009 and Regulation (EC) No
715/2009) contributed to the liberalization of the energy markets by clarifying the exist-
ing rules on unbundling of network operators, increasing the independence of National
Regulatory Agencies and establishing ACER (EU Agency for the Cooperation of Energy
Regulators) [14,16]. More recently, the Clean Energy Package, which includes the Directives
that regulate energy communities (Renewable Energy Directive (RED II) 2018/2001/EU
and Internal Electricity Market Directive (ED 2019) 2019/944), entitled consumers the rights
of traditional market players in participating in the energy markets and eliminated all
administrative, technical, and financial barriers to establishing collective energy initiatives
(i.e., citizen energy communities and renewable energy communities) [17].
The first examples of community-based energy generation were experienced in Den-
mark and the UK during the last decade of the 20th century [18–21]. These collective
initiatives were termed as “community renewables” [18]. The terms “community energy
groups” and “renewable energy (source) cooperatives” were also used, mainly in academic
studies [22–24].
Existing literature has identified the benefits, and the need for an adequate definition,
of the energy community concept [25,26]. The most cited definition in the existing litera-
ture described energy communities as “projects where communities (of place or interest)
exhibit a high degree of ownership and control”, while the main aspect of “community
energy” was “benefiting collectively from the outcomes” (either energy-saving or revenue-
generation) [27]. However, there has been no common agreement on the definition of
“energy community” as yet [28,29].
In the literature, four main types of energy communities have been identified: (1) place-
based with single-purpose form, (2) place-based with multipurpose form, (3) non-place-
based with single-purpose form, and (4) non-place-based with multipurpose form [30,31].
Non-place-based energy communities are those that any person can join, regardless of
location. The members of place-based energy communities, on the other hand, are residents
of a specific location (such as a district, neighbourhood, or tower block). Single-purpose
energy communities aim solely to generate and consume energy; whereas multipurpose
energy communities are established to operate on a wider range of energy market activities,
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such as storage, distribution, supply, and providing services. Table 1 summarizes the
different types of energy communities [30].
Table 1. The different types of energy communities [30].
Non Place-Based Communities Place-Based Communities
Single-purpose
Established exclusively for the
production, management, and
purchasing energy, abiding shared
rules. Members can be from any
location
Established exclusively for the
production, management, and
purchasing energy, abiding shared
rules. Members need to be from a
specific location
Multipurpose
Can carry out the production,
management, and purchasing of
energy, other commodities and
services, abiding shared rules.
Members can be from any location
Can carry out the production,
management, and purchasing of
energy, other commodities and
services, abiding shared rules.
Members need to be from a specific
location
Energy communities can take many legal forms, such as cooperatives, limited part-
nerships, and foundations [19,26,32–35]. As countries are generally used to a more con-
servative energy market and historically prefer centralized management, cooperatives
are the currently most common type, since they allow for a centralized ownership sys-
tem [26,33,36]. As of 2018, more than 2500 energy cooperatives were established in just
four European countries (Austria, Denmark, Germany, and the United Kingdom) [37]. By
2020, the estimated number of renewable energy cooperatives across Europe was nearly
3500 [33].
Individuals tend to join energy communities for several reasons. The main motivation
seems to be environmental concerns [19]. Since climate change has long been on most coun-
tries’ agendas, citizens and governments are willing to support energy communities based
on an overall perception that associates energy communities with clean energy [38–41].
Financial or economic reasons are also among drivers [39–41]; members of energy commu-
nities may benefit from return on investments, lower energy prices, and energy efficiency
measures [42]. Social drivers of joining energy communities have also emphasized in the
literature, such as social approval, social identity, and solidarity, and are affected by the
specific social environment [42–44].
A number of studies in the literature have emphasized the positive impacts of decen-
tralization of the energy markets and the establishment of energy communities on the transi-
tion of the energy markets and provision of energy justice [26,31,45–47]. Community-based
collective energy initiatives have been regarded as fundamental actors in the transition of
the energy market towards a low carbon economy [21,26,31,36,48]. The financial power of
the community, however, may be at risk when competing with big, conservative market
players. Moreover, the financial burden of the transition is not distributed proportionally;
the higher impact on low-income households [49] threatens energy poverty [50]. Financial
concerns constitute a serious barrier to the decision to join energy communities. This
barrier, however, may be overcome with effective financial incentive schemes [20,31,51].
Bureaucracy and legal and administrative barriers also hinder increasing the participation
to energy communities [32]. For many years, energy markets were centralized and highly
regulated. Because of particular implementations of this centralized setting still in effect,
becoming a market player may require obtaining an official licence from the national energy
authority. Often, the cumbersome required procedures constitute serious constraints for
relatively small entrepreneurs to exist and operate in the market [25,52,53]. In many cases,
the types of market players are defined explicitly by legislation, preventing other entities
of different legal forms to do business in the energy market [54,55].
Another line of research has concentrated on categorizing the barriers to individuals’
participation. Brummer, for instance, following up Weber’s structure of barrier models [56],
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determined six different categories: (a) organizational issues, legal framework, and plan-
ning requirements; (b) discrimination by big companies to preserve their positions in the
market; (c) lack of institutional and political support; (d) scepticism about community
energy, together with NIMBY opposition; (e) lack of resources, expertise, and resilience;
and (f) saturation effect [57]. A relatively recent study, the Newcomers Project, identified
four main categories of barriers: (a) in socio-economic conditions, (b) in technical systems,
(c) in institutional settings, and (d) in market actors [58].
3. Conceptual Framework of Research
The study had a three-phase methodological framework.
The first phase was designed to establish the groundwork for the analysis. In this
phase, there was an assessment of the main aspects of two directives, RED II and ED 2019,
that were focal to this study. This phase also involved a comparative analysis for another
pillar of the research, CECs and RECs. Finally, the literature review aligned these two
pillars with relevant studies in the literature.
The second phase of the methodological framework involved, as the first step, the
selection of countries and criteria for the assessment of adaptability regarding RED II and
ED 2019. The second step was the fundamental analysis, including a comparative analysis
for the selected countries.
The third phase synthesized the findings from the first two phases for an overall assess-
ment of the status of the implementation of RED II and ED 2019 into national legislation of EU
member states and Turkey’s preparedness for a similar approach to energy communities. The
main dimensions exploited in this step were legal frameworks, administrative frameworks,
and energy markets. The three phases were supported by legal research methods, which
involved consulting in-force provisions and explanatory notes on legislation and literature.
Figure 1 below depicts the conceptual framework of the present research.
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4. Assessing the Renewable Energy Directive (RED II) 2018/2001/EU and Internal
Electricity Market Directive (ED 2019) 2019/944 Based on State-of-the-Art Literature
4.1. Renewable Energy Directive (RED II) 2018/2001/EU
The use of clean energy is a major EU energy policy goal [59]. The package known
as the clean energy package, which aims to facilitate the transition to a clean energy
economy, consists of eight legislative texts. One is directly related to renewable energy—
the Directive (EU) 2018/2001 of the European Parliament and of the Council, which was
accepted on 11 December 2018. The Directive regulates the promotion of the use of
energy from renewable sources, setting a binding Union target share of at least 32%, to
be reassessed by 2023 and increased if there are suitable economic and environmental
conditions (such as cost reduction in generating activities, decarbonisation policies, and
energy consumption) [60]. The elimination of specific national targets from previous
Directives enables member states to set their own goals accordingly.
The target cannot be achieved without public and private investments. These invest-
ments should be supported by innovative and modern developments in all key sectors,
facilitated by the Directive’s guiding principles on financial support schemes. The support
schemes should be designed according to the specific characteristics of renewable energy
communities and must “provide incentives for the integration of electricity from renewable
sources in the electricity market in a market-based and market-responsive way” (Article
4/2). The financial supports should be granted “in an open, transparent, competitive,
non-discriminatory and cost-effective manner” (Article 4/4) [9].
The Directives also set principles for RES, self-consumption of renewable energy,
energy communities, and district heating [61]. The elimination of administrative barriers
is important for all investors, not only financial support schemes [62]. The Directive,
therefore, promotes simplified administrative processes and cross borders cooperation
among member states, as well as the use of renewable energy sources in transportation and
heating and cooling sectors, and provides a framework for the right to self-consumption.
The member states are required to set proportionate and necessary national rules in
keeping with energy efficiency principle (Art. 15) [9]. To overcome the problem of bureaucracy,
seen as a potential barrier to these goals, fixed timeframes for all authorization, certification,
and/or licensing procedures are to be implemented among national regulations.
The Directive established rules concerning:
• financial aid schemes for electricity produced from renewable sources (Art. 5, 6, 19);
• the self-consumption of this electricity (Art. 21);
• the use of energy from renewable sources in heating and cooling and in transport (Art. 23);
• regional cooperation between Member States and between Member States and third
countries (Art. 3, 9, 11);
• guarantees of origin (Art 19);
• administrative procedures (Art. 15);
• information and training (Art. 18), in particular the establishment of certification or equiv-
alent qualification systems for installers of biomass boilers and stoves, solar photovoltaic
or thermal systems, surface geothermal systems and heat pumps of small size.
• reduction of greenhouse gas emissions for biofuels, bio liquids and fuels derived from
biomass, proportionate according to the date of commissioning of the installations
(Art. 25, 26, 29, 30, 31).
A key aspect of RED II is the introduction of the legal institution of “renewable energy
communities” (REC).
Article 2/16 of RED II defined the renewable energy communities (REC) as a “legal entity:
a. which, in accordance with the applicable national law, is based on open and vol-
untary participation, is autonomous, and is effectively controlled by shareholders
or members that are located in the proximity of the renewable energy projects that
owned and developed by that legal entity;
b. the shareholders or members of which are natural persons, SMEs or local authorities,
including municipalities;
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c. the primary purpose of which is to provide environmental, economic or social
community benefits for its shareholders or members or for the local areas where it
operates, rather than financial profits” [9].
The members of RECs should be residents close to renewable energy projects devel-
oped by the community. RECs can operate in all renewable energy markets. They can
“produce, consume, store and sell renewable energy, including through renewables power
purchase agreements” (Art. 22/1-a) [9]. However, REC activities are not limited to these,
but extend to supplying energy or providing aggregation or other commercial energy
services (Art. 22/4) [9].
In order to promote the existence of energy communities, all the regulatory barriers
preventing people from joining should be removed.
Another legal institution introduced by RED II is the concept of renewable self-
consumers [62]. The renewable self-consumer is “a final customer who generates renewable
electricity for their own consumption, and who may store or sell self-generated renewable
electricity, provided that, for a nonhousehold renewables self-consumer, those activities do
not constitute its primary commercial or professional activity” (Art. 2/14) [9].
Renewables self-consumers, individually or through aggregators, are entitled:
• “to generate renewable energy, including for their own consumption, to store and sell
their excess production of renewable electricity;
• to install and operate electricity storage systems;
• to maintain their rights and obligations as final consumers;
• to receive remuneration” (Art. 21/2) [9].
Renewable self-consumers located in the same building or multiapartment block are
able to act jointly [48]. This is considered a type of self-consumer rather than a community
by the Directive.
RED II included no provision on smart metering or data sharing. This shortcoming
was remedied by the ED 2019.
4.2. Internal Electricity Market Directive (ED 2019) 2019/944
The aim of the internal electricity market regulations is to organize competitive electric-
ity markets; to deliver choices for final customers; to provide “new business opportunities,
competitive prices, efficient investment signals, and higher standards of service; and to
contribute to the security of supply and sustainability” [10].
The Directives 96/92/EC [13], 2003/55/EC [63], and 2009/72/EC [64] (the previous
directives on the internal electricity market) were designed to reach these goals, but all
had shortcomings. The most recent directive, implemented for ten years, needed to be
updated in line with developments. The Union’s policy changed over these decades as
decarbonisation increasingly became a priority [65]. The solution was ED 2019, accepted
on 5 June 2019, on common rules for the internal market for electricity.
The Directive brought regulation on the “generation, transmission, distribution, sup-
ply, and storage of electricity together with consumer protection aspects, aiming to create
integrated, competitive, consumer-centred, flexible, fair, and transparent electricity markets
in the EU” [10].
The Directive gave special importance to customer rights, billing (Art. 18, 70, Annex I),
aggregation (Art. 13, 17), citizens’ involvement in energy generation activities (Art. 16),
access to data (Art. 20, 23, 24, 34, 61), electromobility clean energy (Art. 33), and new
responsibilities for distribution and transmission system operators (Chapter IV and V) as
well as national energy regulators [10]. Much importance was also given to the elimination
of barriers and bureaucracy hindering the formation of energy communities [66].
The achievement of the free movement of goods, the freedom of establishment, and
the freedom to provide services, as provided for in the Treaty on the Functioning of the
European Union (TFEU) [67], depends on the involvement of citizens in the electricity
market as consumers. People’s right to generate electricity for their own use, i.e., self-
generated electricity, was already recognized in most member States, but was underused
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because of the administrative and legal procedures and perceptions of risk and financial
costs. Collective entrepreneurship was considered a possible solution, alongside the
reduction of bureaucracy.
The Directive, therefore, introduced an important concept: the “citizen energy com-
munity” (CEC). The CEC is a parallel legal institution to the REC defined in RED II.
The CEC was defined by the Directive as a legal entity that (Art. 2/11) [10]:
a. “is based on voluntary and open participation and is effectively controlled by mem-
bers or shareholders that are natural persons, local authorities, including municipali-
ties, or small enterprises;
b. has for its primary purpose to provide environmental, economic or social community
benefits to its members or shareholders or to the local areas where it operates rather
than to generate financial profits; and
c. may engage in generation, including from renewable sources, distribution, supply,
consumption, aggregation, energy storage, energy efficiency services or charging services
for electric vehicles or provide other energy services to its members or shareholders”.
The member states were required to remove all restrictions preventing CECs from
accessing “electricity markets in a nondiscriminatory manner” (Art. 3/4, 16, 17).
Energy efficiency, the key principle in the EU’s energy policy, was emphasized in this
regulation [68]. As stated above, citizen involvement in the energy market is essential to en-
ergy efficiency and can be achieved only by facilitating the relevant procedures. Technology
is a major tool in all steps, and the regulation prioritized the modernization of distribution
networks through the introduction of smart grids and smart meters. The functionalities of
smart metering systems were defined in detail in the Directive (Art. 20). The information
collected would constitute big data, and emphasis was put on the management of this data
(Art. 33, 34).
5. Identifying the Concepts and Definitions of the Energy Communities according to
RED II and ED 2019
The Union’s lean energy package priorities are moving from fossil fuels towards
cleaner energy [59]. The Union is aware that without active involvement of all energy
market stakeholders (including, and perhaps most importantly, customers) this target is
unachievable. The two Directives mentioned above, therefore, prioritized the involvement
of citizens with the electricity market as consumers and introduced the concept of energy
communities. Two separate types of energy communities were defined by the two direc-
tives, namely, renewable energy communities and citizen energy communities. Despite
similarities, some important-to-understand differences existed in the definitions.
5.1. What Is a Renewable Energy Community?
As noted in the previous paragraph, people’s involvement in all levels of the energy
market is key in achieving the targets set in RED II and ED 2019. It is almost impossible for
an individual to compete with large-scale players unless united and given administrative,
regulative, and financial support. The RED II clarified (in recital 63) that the development
of the market for energy from renewable sources entirely depends on the positive impact
of RECs. The shift from renewables needs local support from citizens and authorities, and
RECs are expected to increase the participation in renewable energy projects and accelerate
the transformation of the market.
RED II thus introduced a new legal entity, autonomous from individual members,
that will give people the confidence to join the energy market, especially in generation for
self-usage and distribution of the excess energy [69].
As discussed in Section 4.1, the RED II attempted to define the REC according to
organization type, membership, and activities [26].
Individuals are free to join or establish RECs, but membership is not limited to
natural persons. The participation of local authorities in a project has been found to
inspire confidence and have a positive effect on participation. Local authorities, including
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municipalities, are therefore also counted among potential members/shareholders [70].
This strategy also contributes to local development and fulfilment of local needs.
The Directive’s writers were aware that forced personal financial responsibilities
would make people reluctant to participate in any new formation. RECs were therefore
defined as legal entities that are autonomous/separate from individual members and other
traditional market actors that participate in the community. The participation in REC is
voluntary. It was also stated that being a REC member/shareholder would not affect the
rights of people as final customers. The Directive avoided specifying an existing legal
entity model for RECs, allowing the member states to choose the form that would best
enable RECs to compete on an equal basis with existing energy market actors.
To promote local involvement, RECs should develop projects that are locally close to
its members/shareholders.
RECs should not simply be set up as commercial companies primarily for financial
profit but should work for the benefit of their members and the local area.
The principles on which energy communities should be based were regulated sepa-
rately in Article 22 of RED II.
RECs have the authority to generate, store, consume, distribute, and sell energy [26,70];
i.e., they are free to operate in any aspect of the energy market. They can also share the energy
generated with their members/shareholders, in conformity with their original purpose.
Clearly, RECs cannot achieve their expected goals without support from national en-
ergy policy. Member states, therefore, should eliminate all the barriers to the establishment
and operation of RECs [19]. Public authorities should have adequate government support
for the promotion of RECs. The cooperation of existing system operators is an important
condition for RECs’ survival in the energy market.
Any discriminatory or disproportionate action against RECs or their members/shareholders
will negatively affect their existence, and therefore, RECs and their members/shareholders
should receive fair, nondiscriminatory, proportionate, and transparent treatment from
authorities [69,71].
RECs will be most effective if every consumer has an equal opportunity to establish
or join one, rather than membership being a privilege determined by level of income or
some other quality.
5.2. What Is a Citizen Energy Community?
The policy of the internal market for electricity of the union promotes a competitive
electricity market and aims to secure the supply and sustainability [10]. The tools created
by previous directives on the internal electricity market to achieve targets needed updating
to meet the last decade’s goal of decarbonizing the energy system [65] and match tech-
nological developments. The security of supply and decent competitiveness can only be
achieved with the active participation of all citizens. This involvement cannot occur with-
out the elimination of all the barriers, at market entry, operation, and exit, for small-scale
entrepreneurs. However, the removal of the barriers alone is not enough; small-scale en-
trepreneurs are financially incapable of competing with existing large-scale market players
without financial support.
With all these concerns, ED 2019 recognized a new initiative under the name of “citizen
energy community” (CEC) in which household customers are the primary actors.
As discussed in Section 4.2, ED 2019 attempted to define the CEC according to organi-
zation type, purpose of establishment, and activities [26]. As with RECs, participation in
CECs is voluntary [70], and people are free to join and leave without losing their rights
as consumers. CECs were initially thought of as a category of cooperation among local
citizens; participation was therefore limited, and mid-range and large enterprises were
excluded. The Directive stated that apart from natural persons, local authorities, including
municipalities or small enterprises, may now also become CEC members or shareholders.
The involvement of local authorities in CECs will have a positive effect on the fulfilment of
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local needs and local development and encourage citizen participation by building trust.
The organization of CECs on these terms is the same as that of RECs.
The decision-making power in the CEC should belong to those members or sharehold-
ers for whom the energy sector does not constitute a primary area of economic activity. A
citizen who was not involved in the energy sector would be reluctant to establish or join if
given personal financial responsibility; CECs, therefore, were given the status of a legal
entity exercising rights and subject to obligations in its own name.
The right to establish and join CECs does not affect the right to do business in the
energy sector under private law instruments. It is therefore envisaged that CECs may take
the form of any entity, whether already defined (e.g., cooperative, partnership, association),
or newly created under national laws (recital 44) [10].
Unlike RECs, CECs’ areas of activities are not limited to the electricity sector and
renewable sources. They may generate, distribute, supply, consume, and store energy from
all sources, or even provide related services such as electric vehicle charging.
It is important for energy market authorities to allow CECs to operate in the market
under fair competition principles without facing discriminatory procedures [6,69,71]. CECs
should (according to Art. 16.3) [10]:
• be “able to access all electricity markets, either directly or through aggregation, in a
nondiscriminatory manner”;
• be “treated in a non-discriminatory and proportionate manner with regard to their
activities, rights, and obligations as final customers, producers, suppliers, distribution
system operators, or market participants engaged in aggregation”;
• share the electricity generated by the community with its members and shareholders
without preventing their rights and obligations as final consumers.
Taking all these into the consideration, ED 2019 stated (Art. 16.1) that member states should
“provide an enabling regulatory framework for citizen energy communities, ensuring that:
a. participation in a citizen energy community is open and voluntary;
b. members or shareholders of a citizen energy community are entitled to leave
the community;
c. members or shareholders of a citizen energy community do not lose their rights or
obligations as household customers or active customers;
d. relevant distribution system operators cooperate with citizen energy communities to
facilitate electricity transfers within citizen energy communities;
e. citizen energy communities are subject to nondiscriminatory, fair, proportionate,
and transparent procedures and charges, including with respect to registration
and licensing, and to transparent, nondiscriminatory, and cost-reflective network
charges” [10].
As access to a distribution network is essential for CEC operation, CECs “are entitled
to own, establish, purchase, or lease distribution networks and to autonomously manage
them” (Art. 16.1.(b)) and even become distribution system operators (recital 47) [10].
5.3. Understanding the Differences between RECs and CECs
The definition of the CEC resembles that of the REC, but with some differences [61,70].
As stated above, RECs have specific emphasis on renewable sources and should be located
close to renewable energy projects, unlike a CEC. An energy community can only be called
an REC if its activity is based on renewable energy sources, while a CEC may use renewable
or conventional sources. A limitation of CECs is the dedication of their scope of activity
to the electricity market, while RECs’ area of activity may cover all aspects of the energy
market, including electricity. The distinction between the two types of energy communities
can be clearly seen in Table 2.
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Table 2. Differences between CECs and RECs [72].
Citizen Energy Community Renewable Energy Community
Members Natural persons, local authorities,small/microenterprises
Natural persons, local authorities,
small/microenterprises; with the
condition that the main professional
or commercial activity of the
members are not defined by their
membership to the REC
Location
No limitations on location, even
cross-border Citizen Energy
Communities can be established
Members/shareholders need to be in
a specific location, close to the
associated project of the REC
Activities
Activities in the energy sector
targeted exclusively for members;
and activities exclusively in the
electricity sector for the whole
market
All areas of the energy market
involving renewable energy
Technologies No limitation on technologies Only renewable energy technologies
6. Analysing the Current Adoption of RED II and ED 2019 into National Legislation:
Evidence from Austria, Germany, Greece, Italy, Spain, and Turkey
As intended, this manuscript aimed to provide an assessment concerning the adoption
of RED II and ED 2019 into national legislation, along with the associated legal and
administrative frameworks and other relevant factors. This was achieved by utilizing
evidence from Austria, Germany, Greece, Italy, Spain, and Turkey.
These countries were selected as representing energy markets of varying size and
maturity and reflecting different capacities and capabilities associated with transposing the
directives into national legislation. In addition, including Turkey in this set also allowed
assessment of the conformity and consistency of steps concerning the RED II and ED 2019
taken by a nonmember.
6.1. Austria
In Austria, energy market regulations are issued both by federal laws covering the
country as a whole and by provincial laws covering specific geographical areas. The main
Austrian electricity law is the Federal Act Providing New Rules for the Organization of the
Electricity Sector (Electricity Act 2010) [73]. This act included provisions for the generation,
transmission, distribution, and supply of electricity, as well as for the organization of
the electricity industry. It also contained regulations on system charges and rules on
billing, internal organization, unbundling, and transparency of accounting of electricity
companies. Another key piece of legislation in renewable electricity is the Green Electricity
Act 2012 [74], with regulations and subsidies for electricity from renewable sources. Two
further important laws are the Natural Gas Sector Act 2011 [75] and the Federal Energy
Efficiency Act [76]. The recent “Renewable Expansion Act” [77] also specified central
requirements for the energy sector. There are regulations on RECs and new funding
regulations for renewable forms of energy. With the amendment of the Electricity Act 2010,
the legal requirements for the CEC were introduced. The Electricity Act 2010 additionally
contained joint regulations for CECs and RECs. Therefore, both this law and the Renewable
Expansion Act are the basis for the establishment and implementation of RECs and CECs.
Even before RECs and CECs, it was possible to share surplus electricity in Austria.
Citizens are allowed to generate electricity for their own consumption and even sell the
excess to neighbours. Citizens generating electricity themselves, wishing to sell surplus
electricity to a neighbor through the public grid, shift from “consumers” to “providers”
or “suppliers”. The change in legal status means that the person must comply with
the corresponding rights and obligations, i.e., the strict rules of the Electricity Act 2010.
Moreover, if the sale activity does not meet the neighbour’s whole electricity need, the
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neighbour might be forced to buy additional power from another provider/supplier. In
order not to have to fulfill these obligations under electricity law, the citizen can sell their
surplus electricity to an electricity supplier that, in turn, sells the electricity to the neighbor.
Austria is currently in the implementation phase of RED II and ED 2019. In the
meantime, legal regulations on RECs and CECs have come into force.
The national regulations on RECs and CECs run parallel with those of RED II and ED
2019. An REC is permitted to generate energy from renewable sources, and to consume,
store, or sell its self-generated energy. In addition, the community is allowed to be active
in the field of aggregation and to provide other energy services. In Austria, a REC can
use any renewable energy source, but the focus of the legal regulations is on electricity
from renewable sources. Participation in an REC does not affect consumers’ rights and
obligations, in particular, the right to the free choice of supplier. The REC may entrust a
third party for operation and management of its generation plant [26]. Contract and leasing
models are also possible for RECs [78].
Members or shareholders of RECs (regardless of their used renewable energy source) can be:
• natural persons;
• municipalities;
• legal entities of public authorities (local departments and other legal bodies under
public law); or
• small and medium enterprises.
RECs must be organized as associations, cooperative societies, or partnerships (“Of-
fene Gesellschaft (OG)”, “Kommanditgesellschaft (KG)“, “GmbH & Co KG“, respec-
tively); corporations (“Aktiengesellschaft (AG)” or “Gesellschaft mit beschränkter Haftung
(GmbH)“); or similar associations with legal personality. RECs must consist of at least
two members/shareholders [30]. Companies that do not meet the criteria for small and
medium enterprises are excluded from participation in REC. There is no restriction for
legal entities under public law, as there is for private companies [78]. In addition, there
is another restriction for private companies—their participation must not represent their
main commercial or professional activity, thus excluding the participation of electricity
and natural gas companies. Their participation in a REC would be incompatible with the
objective of the REC [78]. The REC’s objective was formulated such that it corresponds to
the German version of RED II. The objective of the REC must not be financial benefit; this
must be clear from the company’s chosen legal form or at least stated in its articles. The
REC should primarily provide environmental, economic, or social benefit to the sharehold-
ers/members or to the local areas where the REC operates [77]. Participation is voluntary
and open.
§ 7 no. 6a Electricity Act 2010 defined the CEC as a legal entity that generates,
consumes, stores, or sells electrical energy, is active in the field of aggregation, or provides
energy services to their members and is controlled by members or shareholders [26]. The
definition already provides the framework for CECs, such as limitations on electricity,
members, and control over the CEC.
By participating in a CEC, the rights and obligations of the individual members/shareholders
remain unaffected, in particular, the free choice of suppliers [73]. The use of a different
form of energy collectively is reserved for the RECs, as already stipulated by RED II and
ED 2019. CECs can use any electricity, either renewable or fossil.
§ 16d (5) Electricity Act 2010 stipulated that the operating and controlling rights over
generation facilities reside with the CEC. For operation and maintenance, the CEC can use
a third party, such as a service provider or energy supply company [78].
The following possible members/shareholders of a CEC are envisaged:
• natural persons;
• legal entities; and
• local authorities.
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CECs are open to all types of legal entities in terms of membership, but the power
of decision for these entities is restricted. To this end, the Electricity Act 2010 regulated
in § 16b (3) the types of members with the right to assert control over the CEC. Control
is limited to natural persons, local authorities, and small enterprises [73]. This restriction
of control applies automatically if chosen corporate form includes a statutory majority
held by stated members/shareholders. According to the bill’s explanatory notes, the
necessity of limiting the power of control in CECs (as outlined above) derived from the
open participation for all types of legal entities. The main decision-making powers were
limited to members who are not engaged in large-scale commercial activities and whose
actual area of business activity is not the energy industry. Thus, medium and large
companies, as well as companies that are electricity undertakings [73], are excluded from
control [73,78]. A community must consist of two or more members/shareholders. CECs
must be organized as associations, cooperative societies, partnerships, corporations, or
similar associations with legal personality, as in the case of RECs (see the discussion above).
Financial profit must not be a CEC’s the main purpose; this must be clear from
the chosen legal form of the company, or at least be stated in the company’s statutes.
The primary purpose of CECs is to provide members or the locality with environmental,
economic, and social community benefits. In addition, participation is voluntary and open,
as is leaving the community [79].
In addition to specific REC and CEC regulations, there are common regulations that are
applicable to both communities. These regulations refer to the definition of how electricity is
to be divided and which obligations the grid operator and the members of the communities
have to fulfill. In addition, there are further regulations concerning the metering and billing
of the shared electricity. Among other things, both energy communities are obliged to use
a concessionary grid operator [73].
The Austrian implementation of RED II and ED 2019 is very closely based on the
European requirements.
6.2. Germany
In Germany, there are two central laws in the field of energy: the Energy Act [80] and
Renewable Energy Act 2021 [81]. The purpose of the Energy Act was to provide the public
with the most secure, affordable, consumer-friendly, efficient, and environmentally sound
grid-based supply of electricity and gas, increasingly based on renewable energy. The
purpose of the 2021 Act was to enable the sustainable development of energy provision,
mainly in the interest of climate and environmental protection, but it also aimed to reduce
the economic costs of energy provision by including long-term external effects in order
to conserve fossil energy resources and to promote technological development for the
generation of electricity from renewable energies.
Early in 2021, an amendment to the Energy Act introduced adjustments to the Energy
Act and the Renewable Energy Act 2021 (and other electricity provisions) as well as a
further amendment to these laws (and other provisions). This modification focused on the
implementation of the Electricity Market Directive 2019 (such as adjustments in the area of
customers) and provisions on hydrogen in the Energy Act.
Under the existing regulations, there is no legal definition of RECs as contained
in RED II, but there are regulations for “citizen energy corporations” [82] and a tenant
electricity model [83]. The Renewable Energy Act 2021 also provided for a preferential
grid connection for facilities that generate electricity from renewable energy, obliging the
system operator to provide connection “without delay” and “with priority” [81].
Based on the amendment (Law of the Federal Ministry) that came into effect in
January 2021, in Germany, there is no requirement to introduce a new legal entity in order
to establish CECs, because a merger of citizens into legal entities is already possible (for
example, a merger on the basis of a cooperative) [84]. In Germany, it should be noted,
citizens have for some time had the right to form cooperatives to generate energy, based
not on electricity law but on civil law provisions such as the Cooperative Act [85].
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According to the amendment, active customers can offer products or services alone or
bundled, directly or indirectly, as well as provide aggregators on a contractual basis. In this
context, the German government pointed out various options already possible under Ger-
man energy law, such as locally established and controlled power generation facilities [84].
To this end, the draft law included provisions such as the definition of aggregators [84] and
their integration into the existing system; new regulations or adjustments in the area of
end-user markets introduced in the Energy Act provide for the new role of consumers; and
protection of their rights [84].
This amendment was drafted in 2020 and has been in force since 1.1.2021. It should be
noted that there is currently no definition of CEC in German energy law, as there is in ED 2019.
For the implementation of the RED II in the area of renewable energy communities,
the most relevant legislation is the existing regulation on “citizen energy corporations”
(Bürgerenergiegesellschaften) in § 3 No. 16 Renewable Energy Act 2021. There was no
need to introduce citizen energy companies in RED II, because this 2017 regulation already
granted cooperatives meeting the prerequisites special preference in the field of onshore
wind turbines (see legal definition below) [81,86].
According to § 3 No. 15 Renewable Energy Act 2021, a “citizen energy corporation” is
any corporation:
• which consists of at least ten natural persons as voting members or voting shareholders;
• in which at least 51% of the voting rights are held by natural persons who have
been registered with their principal residence (in accordance with § 21 or § 22 of the
Federal Registration Act) for at least one year prior to the submission of the bid in
the independent town (kreisfreie Stadt) or district (Landkreis) in which the planned
onshore wind energy system is to be installed; and
• in which no member or shareholder of the corporation holds more than 10% of the
voting rights in the corporation;
• whereby, in the case of a merger of several legal entities or partnerships into one
corporation, it shall be enough if each member of the corporation fulfills requirements
under subparagraphs (a) to (c).
This legal definition is related to § 36g Renewable Energy Act 2021 [87]. In § 36g (1)
Renewable Energy Act 2021, special provisions provided are effective for bids for up to six
onshore wind turbines with a maximum capacity of 18 megawatts. This encouragement
of participation in renewable energy is in line with the legislature’s aim to involve more
wind energy facility operators [88]. This community effort is supported by the simplified
bidding conditions for citizen energy corporations in relation to subsidies for onshore wind
turbines [89].
The implementation process is incomplete, making it difficult to investigate differences
between the implementation of the EU directives in Germany and directives themselves.
The legislative amendments and draft laws implemented so far include no specific regula-
tions on energy communities.
6.3. Greece
The energy policy of Greece was historically very conservative. All the market activ-
ities were strictly regulated, preventing people from generating their own electricity for
self-consumption. The liberalization of the Greek energy market followed the same path as
that of the EU [90].
Greek law 4001/2011 is the main legislation that regulates Greece’s energy mar-
ket [91]. This law is in conformity with previous EU energy packets, namely, the Directives
2009/72/EC [64] and 2009/73/EC [92]. One of the most important amendments during
the last decade was law 4513/2018, introducing the concept of “energy communities” into
Greek legislation [93]. The law was accepted on 23 January 2018 and was prepared taking
into account the draft of the proposed EU Directive on RED II [94]. This made Greece
the first EU country to have an official energy community definition in its legislation.
According to Article 1 of the Law, energy communities are civil cooperatives designed with
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the following exclusive purposes: promoting social economy, solidarity, and innovation
in the energy sector to reduce energy poverty; promoting energy sustainability; promot-
ing production, storage, self-consumption, distribution, and supply of energy; enhancing
energy self-sufficiency and security of island municipalities; improving end-use energy
efficiency; and promoting the rational use of energy and sustainable transport.
Permitted members of ECs are natural and legal persons and some legal entities of
public law, such as municipalities, communities, and prefectural self-governments [95]
(OECD, 1997). A member’s share cannot exceed more than 20% of the total capital. The
majority of the members/shareholders of an energy community must be located near the
headquarters of the EC.
According to the law, the activities an EC can carry out are as follows [93]:
• production, storage, self-consumption, or sale of energy;
• management, such as the collection, transport, treatment, storage, or disposal of raw
materials for the production of energy;
• supply for members of energy products, appliances, and installations, with the aim of
reducing energy consumption and improving energy efficiency;
• supply for members of electric vehicles and vehicles using alternative fuels in general;
• distribution of electricity within the region where it is located;
• development of network, management and exploitation of alternative fuel infrastructures;
• installation and operation of water desalination units using RES.
In addition to the above, ECs have the authority:
• to raise funds for the realization of investments for the exploitation of RES or CHP or
interventions for the improvement of energy efficiency;
• to prepare studies on the utilization of RES or CHP;
• to implement energy efficiency improvement interventions or provision of technical
support to members in the above areas;
• to manage or participate in programs funded by national or European Union resources;
• to advise on the management or participation of its members in programs funded by
national or European Union resources;
• to inform, to educate, and to raise awareness at the local and regional levels on energy
sustainability issues;
• to take actions to tackle energy poverty for vulnerable consumers or citizens below the
poverty threshold, regardless of whether they are members of the energy community.
Law 4513/2018 omitted legislating the metering of the generated, distributed, or
shared energy and the sharing of the necessary data with the EC. This shortcoming was
remedied by the Ministerial Decree 15084/382 of 10 September 2019 [96].
Greek legislation did not distinguish between “citizen energy communities” and
“renewable energy communities”. Energy communities were given the right to be market
players not only in the renewable energy market but in all energy sector areas. Accordingly,
the definition of ECs in Greek laws is compatible with both EU Directives, RED II and
ED 2019. This, however, constitutes a difference between the EU Directives and Greek
legislation. Another difference is that Greece’s legislation limits ECs’ legal identification to
cooperatives [97], in contrast to the EU Directives allowing the member states to recognize
a broad range of existing forms of legal entities as energy communities.
As a result, one can conclude that, in the future, Greece may develop its energy
community legislation to allow citizens to be part of other legal bodies besides cooperatives.
6.4. Italy
Italy has also updated its legislation and imported some of the regulations included
in REDII. ED 2019, on the other hand, remains to be implemented by the Italian legislature.
The matter of renewable energy is governed by Legislative Decree n. 28/2011, which
established the objectives and purposes of the energy policy [98]. This decree also provided
administrative paths for the issue of permits to produce renewable energy and established
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certain economic incentives. Although the self-consumption model was allowed in Italy
(by Legislative Decrees No. 79/1999 and 115/2008) [99,100], collective self-consumption
was not possible until related legislation was updated on several occasions.
One important update took place in 2019 with Legislative Decree 162/19 (Decreto
Milleproroghe) [101], converted into law on February 28, 2020 (Law no 8/2020) [102]. Art
42-bis of this Decree allowed consumers to collectively generate electricity from renewable
sources for their own consumption, a regulation that makes a direct reference to article
21 paragraph 4 of the REDII. This type of collective self-consumption, however, only
applies to residential buildings, tertiary sector buildings, industrial properties, or public
administration buildings.
The same decree also regulated energy communities, stating that the shareholders or
members of energy communities may be individuals, local authorities (including municipal
administration), and small- and medium-sized enterprises for which participation in the
community does not constitute the main commercial and industrial activity. Low-income
families and vulnerable consumers are also encouraged join energy communities. The main
objective of energy communities is to provide environmental, economic, or social benefits
to its members or shareholders, or to the local areas in which the community operates.
Financial profit cannot be a priority.
The current definition by the Italian regulatory context is the same as that of the REC
introduced by RED II [9].
An energy plant established by an energy community in Italy should use renewable
sources, and the power generated should not exceed 200 kW in either the collective self-
consumption or energy community methods. The energy generated may be shared using
the existing distribution network. The members or shareholders of energy communities
consuming the energy generated should be connected on low-voltage electrical networks.
In addition to the Legislative Decree 162/19, some regions adopted specific regula-
tions on the subject, such as the regional law 3 August 2018, no. 12 of Piedmont [103].
The law defined and regulated energy communities. According to this regional law, en-
ergy communities are not-for-profit organizations able to generate and exchange energy
from renewable energy sources rather than fossil fuels. They have the right to enter into
agreements with the national electricity, gas, and water authority [103].
To date, ED 2019 has yet to be implemented by the Italian legislature, but a draft law
(no. 1721) for harmonizing the Italian law with ED 2019 has been prepared [104]. The draft
law required the Italian government to define and regulate citizen energy communities.
The draft law, approved by the Senate Chamber on 29 October 2020, has been under
examination by the Chamber of Deputies since 11 November 2020.
The Draft Law contained the delegation to the Government for the implementation of
RED II, ED 2019, and Directive 2019/943. In particular, its Article 12 provided principles
and guiding criteria for the implementation of ED 2019.
At present, the number of energy communities in Italy remains limited [105] while
the interested actors, such as energy retailers, cooperatives, and municipalities, wait for the
secondary legislation to clarify the regulatory and administrative framework.
Italy was the first European country to introduce electric smart meters on a large
scale [106] for low-voltage end customers, and it still leads Europe in the number of
electric energy smart meters in service. The regulations on smart metering systems require
distribution companies, as operators of metering activities, to provide end customers with
precise information on billing based on actual consumption and time bands of energy use.
6.5. Spain
The Spanish electricity sector is mainly regulated by the Law 24/2013 [107,108]. The
goal of the Law was to establish a secure framework for the electricity sector, guarantee elec-
tricity supply of the required quality at the lowest cost, ensure the economic and financial
sustainability of the system, and allow effective competition in the sector, all within the con-
temporary principles of environmental protection [109]. The Law also included regulations on
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self-consumption as an alternative source of electricity generation, defined as the consumption
by one or more people of electrical energy from nearby production facilities with which they
are associated (Art. 9). The regulations made by the Law were detailed in the Royal Decree
900/2015 [110]. The Decree explained the administrative, technical, and economic conditions
to be applied to the self-consumption method. The definition of self-consumption conformed
with that in the Law 24/2013 on Electricity Sector.
The right to participate in electricity generation was historically limited in Spain
until the end of the last decade. Other than establishing a commercial company, people
could participate only via self-consumption or establishing some form of cooperative [111].
Cooperatives, however, had no authority to generate electricity, only to distribute and
market it.
Changes in the energy sector, the energy policy of the government, and EU legislation
forced the government to issue the Royal Decree 15/2018 [112]. The Decree’s importance
was in introducing three fundamental principles to enable people to join self-consumption
activities: (i) the recognition of the right to self-consume electricity without charges; (ii) the
recognition of the right to shared (collective) self-consumption by one or more consumers to
take advantage of economies of scale; and (iii) the principle of administrative and technical
simplification, especially for small power installations [113]. The Royal Decree 244/2019,
accepted the following year, regulated the administrative, technical, and economic condi-
tions for the self-consumption of electrical energy [114]. Collective self-consumption was
defined, according to this Decree, as a consumer group fed with electrical energy from
nearby production facilities associated with it (Art. 3/m).
The most recent significant legislative activity was initiated by the Royal Decree
23/2020 on 23 June 2020 [115], which introduced the term “renewable energy communities”
into the Spanish legislation (Art. 4). The definition of RECs accepted by the Decree is the
same as that in RED II.
Article 6 of the Law 24/2013 on the Electricity Sector defined RECs as legal entities
that can generate, transport and distribute energy. The same article, on the other hand,
carried separate definitions for the electric power producer, the market operator, the system
operator, the carrier, distributor and the marketer. According to these definitions, only
commercial companies can be given authority as a market operator, a system operator, or a
carrier, whereas commercial companies and cooperative societies can be distributors or
marketers. The legal entities of RECs were not included in this list, causing confusion over
whether or not they are able to operate in these areas of the market. Since electric power
generators may be natural or legal persons by definition, it is clear that RECs have the
authority to generate electricity.
Spanish legislation seems in conformity with EU Directive REDII. The concept of
“renewable energy community” was imported into Spanish legislation within two years
of the acceptance of the Directive [115]. Clearly, further legislative actions are required
to prevent any conflict of understanding arising from the definitions of market actors.
Although the National Energy and Climate Plan of Spain for 2021–2030 proposed regulatory
development to enable RECs to generate, consume, and sell renewable energy [116], the
concept of the “citizen energy community” has yet to be imported into Spanish legislation.
The National Energy and Climate Plan recognized this omission and sets goal for the
introduction of CECs into legislation (measure 1.13).
6.6. Turkey
Turkey’s energy legislation is largely regulated by the Act No. 6446 of 2013 on the
Electricity Market [117]. This legislation was extended, in line with the EU Directive, by
two laws: the Regulation on Unlicensed Electricity Generation in Electricity Market of
2019 [118] and Act No. 5346 of 2005 on Utilization of Renewable Energy Sources for the
Purposes of Generating Electrical Energy [119].
Electricity generation and distribution can be carried out only by joint stock companies,
limited liability companies (Art. 4/3), or organized industrial zones (OIZs) (Art. 7 and
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Art. 13) [117]. Electricity generation activity requires a licence from the Energy Market
Regulatory Board. Article 14 of the Act stated that two market activities can be carried out
without a licence: first, generation from facilities with a maximum of one megawatt power
generation capacity based on renewable energy sources, and second, generation from
facilities based on renewable energy resources with the limitation of contractual power in
the connection agreement. Both exemptions allow consumers to generate electricity for
their own consumption.
The main purpose of the Regulation on Unlicensed Electricity Generation in the
Electricity Market of 2019 is to enable consumers to meet their electricity needs from their
own generation facility, located as close as possible to the point of consumption [118].
The Regulation specified the administrative path for unlicensed electricity generation: the
generation activity of natural persons and legal persons engaged in unlicensed electricity
generation should be limited to their own needs (Art. 23); however, the surplus can be
transferred to another consumption facility or facilities belonging to the same person if in
the same distribution region. Article 29 of the Regulation also allowed the consumption
aggregation method. One or more natural persons and/or legal persons in the same tariff
group, either using the same connection point, or with electrical energy consumption that
can be measured with a common meter, may establish generation facilities or facilities
by aggregation of consumption (e.g., office block, shopping mall, and industrial estate).
This demonstrates that collective self-consumption is possible under Turkish Law. The
Regulation stated, however, that the person authorized for the relevant administrative
procedures is also held legally responsible for administration of all participants, creating a
negative effect on the application of the collective self-consumption method in Turkey.
Cooperatives are counted among the legal persons that can carry out generation
through consumption aggregation in the Regulation (Art. 29). Since they have their own
legal personalities, cooperatives, and not their members, take on the legal responsibilities
arising from the legislation [120]. On the other hand, cooperatives are not exempt from the
conditions for collective self-consumption. This means cooperatives can only be formed by
persons using the same connection point or whose consumption can be measured from
a single common meter [118]. This condition has limited the spread of cooperatives as
energy communities in Turkey.
With no update of its energy legislation after the acceptance of relevant Directives of
the EU, RED II and ED 2019, the concepts of RECs and CECs remain undefined in Turkish
legislation. It should be concluded, therefore, that community-based collective generation
in the form of a cooperative or a community without legal personality as in RECs/CECs
is possible only for natural or legal persons in the same tariff group and with the same
connection point, or for those for which the consumption can be measured with a single
common meter.
Hence, while natural and legal persons are individually permitted (with administra-
tive authorization) to generate electricity from renewable sources for personal consumption,
their ability to do this collectively as RECs/CECs is limited by legislation. Community-
based collective generation in the form of a cooperative or a community without legal
personality—as in RECs/CECs—is possible only for natural or legal persons in the same
tariff group with the same connection point, or for those whose consumption can be
measured with a single common meter. In practice, these conditions are valid only for
organisations such as office blocks, shopping malls, and small industrial estates and not
the majority of the population.
6.7. Comparative Outlook
A comparative analysis of the selected countries regarding RECs and CECs, involving
the general outlook of the legal framework, the state of smart meter rollout and associated
data flow in the selected countries is provided in the following Table 3.
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Table 3. Comparative outlook on legal frameworks and the state of smart meter rollout and associated data flow in the selected countries (as of October 2021—based on this
study’s research).
REC/CEC Community-Based Collective Generation Smart Meters Data Flow
Austria • RECs and CECs are defined
• ”Joint generation facilities” allow the residents of a build-
ing with several apartments or business premises to gen-
erate electricity with consumption aggregation
• Mostly implemented; 95% imple-
mentation expected by 2022 • Regulated and permitted
Germany
• Not defined, but community-based collective
generation is compatible with RECs/CECs to
a certain extent
• Tenant electricity model—citizens are free to install a
solar system on a residential building and share the
electricity with end customers
• Cooperatives are free to operate in the electricity market
• Citizen energy corporations (a company established un-
der the existing company forms with special provisions)
are free to operate in the electricity market
• Mostly implemented
• Full implementation expected by
2028
• Regulated and permitted
Greece
• ECs are defined
• No distinction exists between RECs and CECs • Possible in the form of ECs
• Legal infrastructure exists
• Ongoing implementation • Regulated and permitted
Italy
• Not defined
• However, collective self-consumption regu-
lations are compatible with the definition of
RECs to a certain extent
• Small-scale collective self-consumption of renewable en-
ergy plants below 200 kW for customers linked to the
same low-voltage distribution subgrid
• Implemented on large scale • Regulated and permitted
Spain
• RECs are defined but need further secondary
legislation
• CECs are not defined
• Collective self-consumption defined
• Cooperatives are allowed for limited activities • Implemented • Regulated and permitted
Turkey • Not defined
• Very limited
• Only possible for those who are in the same tariff group
and either connected to the same connection point or
having energy consumption measured with a single com-
mon meter
• Legal infrastructure exists
• Implementation is limited • Regulated and permitted
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7. Conclusions
Though RED II was introduced in 2018 and ED 2019 in 2019, analysis of the legal and
administrative frameworks in selected countries revealed that none had yet completed the
process of harmonizing their legislation concerning RECs and CECs. Hence, more progress
is needed, at varying levels, for each country.
Of the countries studied, Germany had advantages in the process of adopting the
directives into national legislation, since existing legislation already allowed individuals
to participate in the electricity market. In Germany, citizen energy corporations allow for
individual participation in electricity generation; therefore, a draft legislation outlining
the current legal infrastructure explained that no further explicit definition of CECs was
necessary. Greece also appears to have achieved relatively more progress among these
countries. RED II came into effect in 2018, and in the same year, Greece introduced the
concepts of energy communities in its national legislation, albeit without specific reference
to RECs or CECs. Moreover, currently, the only possible form of energy community
in Greece is energy cooperatives. Following Greece, Spain also amended the national
legislation to incorporate the EU directives. Within Spain’s legislation, RECs were explicitly
defined, but there was no specific legal foundation for CECs. Moreover, RECs were not
yet addressed in the main legislation concerning the electricity sector (Law 24/2013),
causing discrepancies that hinder the development of REC initiatives. Austria introduced
new legislation that covers the provisions of both RED II and ED 2019 during the first
quarter of 2021, and in the third quarter, it issued regulations governing the establishment
and operation of RECs and CECs, making it possible to generate and share electricity
collectively. Italy and Turkey had taken no steps yet for incorporating the directives into
national legislation.
For all selected countries, the national legislation included provisions that allowed
individuals to produce electricity for self-consumption, but there were differences in the
definition of community or collective electricity generation. Austria and Germany, for
instance, had similar systems wherein the tenants of buildings or a group of apartments
can produce electricity for consumption within their premises and sell any surplus to the
market. For Turkey, such benefits were limited to groups for which consumption can be
measured through the same single common meter (or, alternatively, sharing a common
connection point) and were subject to the same tariff, and in practice, few households or
commercial entities are able to meet either criterion. In Spain, electricity generation by
communities was also primarily intended for self-consumption. For instance, apartment
owners or industrial estate administrators may combine for collective electricity generation
if in the same tariff group. For Italy, the threshold for the capacity of community electricity
generation plants is 200 kW, and the members should be connected to the same distribution
subgrid. In Greece, the national legislation of 2018 permitted energy communities, and
thus, community-based collective generation.
A more structured form of community energy generation is through energy coopera-
tives, which operated in many EU countries even prior to explicit references to RECs or
CECs. In Germany, for instance, energy cooperatives can act as electricity market players
without restrictions. Spain’s more limited scope of action for energy cooperatives restricts
eligibility for financial incentives, negatively impacting the development of energy coopera-
tives. In Italy, energy cooperatives cannot participate in the electricity market. The situation
for Turkey was more positive from 2016 until 2019, when restrictions were placed on the
activities of energy cooperatives, mainly in an attempt to prevent the abuse of financial
support mechanisms. Only Austria has enacted regulations on RECs and CECs, making it
possible for energy communities to be established and operate in the energy market.
The status of national implementations of REC and CEC requires further research, as
full implementation has not yet occurred in most of the countries studied. As the paper
shows, there are significant differences between REC and CEC, and individual countries,
has at best, only partially implemented the differences, or even provided a legal basis for
one of these two types of communities. After the implementation of RECs and CECs into
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national law, it will be necessary to examine how energy communities have integrated into
the respective national energy markets and which resulting challenges and benefits are
most evident.
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